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the INBELL

he castern Snake River Plain Aquifer is the sole source of drinking water for most of the people in
southeast Idaho. The aquifer has been studied since the 1950s by the U.S. Geological Survey (USGS) and
other organizations. Estimated by the USGS to contain approximately 1 billion acre-feet of groundwater, the

aquifer annually supplies approximatcly 40,000 acre-feet (about 642 billion gallons) of water for drinking and
nearly 2 million acre-feet of water for irrigation and industry.

Most of this water is clean and requires no treatment to make it safe to drink. However, human activities, such
as agriculture and industry, have contaminated portions of the aquifer. The Idaho National Engincering and
Environmental Laboratory (INEEL) is one source of contamination. Most of the groundwater beneath the INEEL
is clean and all water consumed by workers and visitors is safe. However, contamination exists in isolated, defined
arcas beneath some facilities. Nonc of the contamination is predicted to spread beyond the site’s boundaries at
levels that would pose a risk to human health and the environment.

When groundwater at the INEEL poses a potential threat to human health and the environment, federal and
state laws require the U.S. Department of Energy (DOE) to address potential risk. Cleanup work
is underway in known areas of contamination at individual facilities.

The groundwater in the castern Snake River Plain
Aquifer comes mostly from mountain snowmelt,

a smaller amount
from rain. The
aquifer begins near

island Park

Ashton, Idaho, and
flows North Fork Snake River
southwestward
where it discharges
at Thousand
Springs, Idaho.
Water entering the
aquifer near Ashton
requires 200 to 300
years to reach
Thousand Springs
and flows an
average of five to
ten feet per day,
very fast compared
to most aquifers.
The depth to
the aquifer’s water
table is about 200
feet at the INEEL’s
northern border

30 45 miles

and increases Croundwater in the eastern Snake River Plain
gradually to about 900 feet at the INEEL’s Aquifer flows southwestward from Ashton, Idaho
southern border. The aquifer is about 4,000 feet to Thousand Springs Inear Hagerman, Idahol.

thick at the center of the Snake River Plain.




Studying Groundwater
at the INEEL— Groundwater Contamination and Cleanup

Monitoring and Mode[ing Practices at the INEEL today de not contribute to groundwater contamination.
However, the use of injection wells, sewage drainfields and unlined disposal ponds in the

past resulted in an estimated 27,500 acre-feet of contaminated groundwater that

Groundwatér movement near a . . ) . N .
P . consistently exceeds the U.S. Environmental Protection Agencey's (EPA) drinking

source:of contamination results in / X . L

; water standards. Most of this contaminated groundwater is very dilute, though there

areas known as contaminant plumes. & / &

Most plumes at the INEEL consist-of
dilute contaminant concentrations

are small arcas of concentrated contamination at Test Arca North and Idaho Nuclear
Technology and Engineering Center.
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: _— Cleanup actions are underway at several INEEL facility areas using existing
only slightly above drinking water ) A / ) o &
G B h ; technologics. These often consist of one or more processes—Dbiological, physical or
standards, though some plumes have e ) R
. . chemical.
higher concentrations near the source )
s i Other steps have also been taken to protect the groundwater. Older disposal ponds
of contamination. Identifying the e ] : i
. : have been replaced with lined evaporation ponds. Dikes and other controls are being
location and extent of groundwater o N ) S e
S ) uscd to reduce or eliminate water sources that can mobilize contaminants. Injection
contamination requires careful L. .. o
: L wells arc no longer used and wastewater that is disposed of in sewage drainficlds and
placement of monitoring wells. ) ) ) . . :
- . dlsp()sal poncls no 1011gcr carries contaminants in concentrations that posc a risk.
More than 200 monitoring wells i R o o )
Groundwater cleanup is driven by potential risk. If monitaring and environmental
are used to regularly collect ) o . / . . = ) .
; reviews indicate that aquifer contaminant concentrations will exceed established risk

groundwater samples at and around

the INEEL. The samples provide data
for evaluating the groundwater’s

standards beyond 100 years, cleanup actions must be undertaken. Monitoring and
environmental reviews ensurc that contaminant levels continue to diminish as Cxpoctod.
The DOE, EPA, and state of Idaho Department of Environmental Quality (IDEQ)

quality, which indicates the . . o
closely monitor wastewater to make sure new aquifer contamination does not occur.

effectiveness of cleanup efforts and
helps scientists understand the nature
of the aquifer.

Data from many wells are required .
’ This map shows the general

to assess the aquifer. Though most locations of monitoring wells

wells are located near contaminant used by INEEL, and independent
sources, others are located up- and agencies—such as the state of
downgradient of the INEEL. Some ldaho and USGS—to measure
contaminated groundwater at the water quality and movement.
INEEL is in perched water zones or More than 200 wells are used

is moving downward through the to monitor the groundwater at the

INEEL. To improve clarity, many

vadose zone, areas which are
wells are not shown.

also monitored.

In addition to monitoring wells,
scientists also use sophisticated
computer models to study aquifers
and evaluate various cleanup options.

Based on'a variety of assumptions, ldaho Nuclear
lels b ? | o f Technology and
models can'be used to.estimate tuture Engineering Center.

contaminant concentrations to
determine potential future risks to
human health:

Madels have a degree of
uncertainty that result in
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Experimental
conservative, and oftén more Breeder Reactor-l

To Idaho Falls —a

expensive, actions being taken.
Improving the scientific understanding @
of how water and contaminants travel

in different rock and soils will lead to

improved modeling abilities and

Radioactive Waste ®  Centrdl g /5@/
Management Complex Facilities ot
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reduced costs.
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Glassary of Words

used when discussing
Groundwater

Acre-feet

A volume of water. One acre-foot of
water—equivalent to 325,850 gallons—
canirrigate an-acre of alfalfa in the arid
west for ten days during the summer.

Aquifer

A layer of water-saturated rock or soil
through which water flows in a quantity
useful to people. The rate of flow
depends upon porosity and permeability,
and the slope of the water fable.
Groundwater in aquifers usually flows
very slowly, only o few inches to a few
feet per day.

Contaminant Plume

An area of groundwater contamination,
which is three-dimensional and is usually
elongated along the aquifer gradient.
Contaminants that migrate into the
aquifer generally remain in the upper
portion of the aquifer, but more dense
contaminants may sink more deeply.

Drinking Water Standards
( MCLs)

The standards;, also known as maximum
contamination levels, that establish the
maximum permissible levels of
contaminants in water delivered to any
user of a public water system. The EPA has
the authority to control these standards to
protect the nation’s drinking water.
Because groundwater and surface water
are often used in the same public water
systems, regulatory agencies use MCls to
define contaminant levels for
groundwater.

Groundwater

Water that soaks into the ground and
percolates downward through rock or soil
pores unitil it s stopped by an
impermeable layer. Natural sources are
rainfall, snowmelt and water that seeps
into the ground benedth streams, rivers
and lakes. Other sources can include
irrigated fields, canals, wastewater
drainfields, injection wells, leaking pipes
and industrial cooling ponds.

Volume

exceeding drinking water

Annual recharge rate
(270,000,000 acre-feet)

4
)

standards at the INEEL
(27,500 acre-feet)

Estimated total volume
of the eastern Snake River Plain Aguifer
{1,000,000,000 acre-feet)

4y

Estimated annual volume
used or discharged
(9,100,000 acre-feet)
Cities and towns
40,000
Livestock l Industry

10,000, | 40,000

Y

Irrigation
1,930,000

Seepage and springs
7,080,000

Note: All amounts
in acre-feet.

In Situ Bioremediation

A cleanup method that injects a nutrient
{suchas sodium lactate] below ground
into @ source area to stimulate riaturally
occurring bacteria to break down volatile
organic compounds into other harmless
compounds. This technology prevents any
potential risk to workers and the
environment.

Monitorin g Wells

Wells—of various designs and at various
depths—used for collecting groundwater
samples. One type of well can sample
only the top part of an aquifer; another
can obtain a sample that averages a
large portion of an aquifer.

Natural Attenuation

The physical, chemical and biological
processes that act without human
intervention to reduce the mass, toxicity,
mobility, concentration or volume of
contaminants in groundwater.

Perched Water

Groundwater that collects above a layer
of relatively impermeable material, such
as clay, and then slowly moves downward
to the aquifer. Perched water zones are
often present beneath reservoirs and
industrial facilities, but disappear when
the surface water source is eliminated:

Vadose Zone

The unsaturated layers of rock and soil
extending from the ground surface down
to the water table, or aquifer:
Contaminants move ot different rates
through the vadose zone depending on
how they react with the rock and
sedimentary material.

Wuater Table

The top of o water-saturated area inan
aquifer. Water tables often fluctuate.



A Summary of Areas
with Groundwater

Conltamination

entral Facilities Area

Contaminants exceeding MCls:

= Nitrate

There is nitrate contamination in
the groundwater at the Central
Facilities Arca, most likely originating
from the old Sewage Treatment Plant
Drainficld, which is no longer used.
Current studies indicate that this
contamination will fall below regulatory
limits by 2009.

This cutaway map shows the
relative exient [shown as lighter
areas) of the contaminant plumes
at the INEEL The concentrations
of contaminants in these plumes
are gradually decreasing due to
decay, treatment activities,
natural attenuation and dilution.

Idaho Nuclear Technology
and Engineering Center

Coniamihantsgéxéeediﬁ:g MCls:

* lodine- 129
s Strontium-920

» Tritium

At the Idaho Nuclear Technology
and Enginecring Center, radionuclides
have contaminated groundwater in the
vadose and perched water zones and
also the aquifer at concentrations
exceeding EPA’s drinking water
standards. The primary sources arc an
injection well, which is no longer used,
and contaminated soils at the
Tank Farm.

Several cleanup measures have been

taken to reduce the movement of

Water Tahle
4

Aquifer

contaminants in the soils and vadose
zone. New percolation ponds have been
constructed outside the arca of
contamination (necarly two miles from
the original ponds). These are expected
to be operational in 2002.

In addition, actions have been taken
to sharply reduce the amount of water
infiltrating into contaminated arcas and
arcas ncar the perched water zones.
Groundwater monitoring will continue
to ensurc these actions are effective.

It is expected that natural
attenuation, dispersion and decay will
reduce aquifer contamination to
acceptable levels within 100 years.
Some uncertainty will remain until
ongoing monitoring can pm\'idc greater
scientific understanding of the
cffectiveness of natural mechanisms and

other prol)oscd actions.




1998 TCE Plume
Map Contours

Test Area North

Contaminants exceeding MCLs:
+ Trichloroethene [TCE) » Cesium-137
_« Tetrachloroethene [PCE] . e Tritiom

* cis- and trans- 1, 2-dichloroethene [DCE}  * Strontium-90

The groundwatcr at Test Area North has been contaminated with
several volatile organic compounds and radionuclides at levels

cxcccding safe drinking water standards. The contamination originatod

from an injection well into the aquifer that was used from 1953 to 1999 TCE Plume
. . . Map Contours
1972. The extent of the contaminant plume is approximately <.

9,000 feet by 3,000 feet.

After reviewing the original remedy and newer technology, the
DOE, EPA and state of Idaho agreed to change the remedy and
selected a combination of three methods to clean up the
contamination.

In situ bioremediation, which enhances natural biological activity

to completely break down volatile organic compounds, is being used in

the immediate vicinity of the injection well (the arca of greatest

contamination). To ensure that an appropriatc decay rate meeting

« | 2000 TCE Plume

remediation goals is being achieved, this method will be combined .. Map Contours

\.‘

with pump-and-treat technology, which is already in place, and
monitored natural attenuation. By combining the three methods, the

overall time and cost of remediation will be reduced.

Roads and Buildings at Test Area North

TCE Contamination Contours (1000 wg/L}
P\Ume, mops at TeST AFGO NO!TTh ShOW i"iO\/\/ 2222 TCE Contamination Contours (500 wg/L)
combined cleanup technologies are . Wels

reducing groundwater contamination. r =
0 400 800 Feet

and the well ceased to be used for exceeding EPA’s drinking water

; chromium injection in 1972, standards. The contamination,
Contaminants exceedihg MCls: The contaminant plumes are consisting of an organic chemical and a
+ Cheomium expected to decay and/or disperse to radionuclide, originated primarily from
below safe drinking water standards buried waste at the Subsurface Disposal

* Trifium . - - within 100 years. During this time Arca. Extensive groundwater and

Chromium and tritium period, contaminant levels will vadose zone monitoring 15 underway to

continue to be monitored. learn more about contaminant

contamination occurs in both shallow

Wd hed wat ¢ th migration.
and deep perched water zones at the S . .
P1 The estimated 1.08 million pounds

Test Reactor Ar xtends i ioacti ~

;St cac mtl thiiz’calnt(] :(t;n(lls " Radioactive Waste of carbon tetrachloride comprise
blumes pas > /
PIUmEs pas thty boundaries Management Complex approximately 75 percent of the
beneath the Idaho Nuclear Technology 5 . olatil . Is di L of
and Engineering Center and the Central Contaminants exceedmg MClLs: VOIHIE organic compounds disposed o

R at the Subsurface Disposal Area. The
Facilities Arca.

» Carbon Tetrachloride

s .. . . migration of these compounds cause
This contamination primarily =

. . o . drinking water standards (maximum
originated from water seeping into the * Strontium-90 S (
sround from cooline vond | contamination levels) to be exceeded.
om coolin ds and from a " N
& o ep Both the aquifer and perched water Since January 1996, more than 100,000
wastewater injection well. S y . .
) . zones at the Radioactive Waste pounds of these volatile organic
Contaminated water is no longer . . <
. Management Complex contain compounds have been vacuum
allowed to seep into the vadose zone, = . . .
contaminants in concentrations extracted and destroyed to mitigate the

contamination,




